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Hydroxyapetrte [HA ] Ca10 (PO4)6(OH), was synthesized using  coral and ammonium hydrogen phosphate.The 
chemical analysis of the powder were carried out by X-ray diffraction (XRD),fourier transform infrared spectroscopy , 
svaning electron microscopy (SEM), atomic absorption spectroscopy (AAS) and chemical analysis . The cell viability 
was  measured by trypan blue dye exclusion methods (TBDE) and mitochondrial integrity levels were  measured by  
MTT assay. 
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Introduction 
HA  is well known biomaterial since 1960 
and universally accepted  for the excellent 
biocompatibility, nondegrebility , good hemo-
compatibility, non-carcinogenic and non - 
immunogenic reaction. Also HA releases 
calcium and phosphate ions and it leads to 
oesteo - induction. It is used as coating for 
fixing prosthesis. Since 1989 relentless 
research for bone graft substitutes has 
yielded many biomaterial including bio - 
ceramics. In recent years use of bone graft 
substitutes has been wide spread to combat 
the problem of bone graft [1]. 
The use of  bioceramics as bone graft 
substitutes  has been  significantly increased 
over the last 40 years [2].  Numerous studies 
have been conducted in different part of the 
world to characterize the  HA and various 
synthetic  techniques have been developed 
including mechanochemical synthesis [3], 
combustion preparation[4], elecrtophoresis 
technique [5], hydrothermal synthesis [6], 
sol-gel procedure [7] and precipitation 
technique[8].Natural sources are safer  over 
cross- reaction and other immunological 
reaction compared to synthetic HA.  This 
present work  has been  done  for developing 
a well-known graft material HA from coral  
and characterized by FT-IR, XRD, Chemical 
analysis, SEM and AAS and biological 
characters.  
Material and Methods 
The procedure followed was described by   
Pal  et al , 1993[9]  with some modification 
.The coral ( Gergonacea sp) obtained from 
sea  beach of Kotalam at Kerala was washed 
with distilled water and de-protienised by 
refluxing for 18hrs in 5% Potassium 
Hydroxide solution. The deproteinised coral 
was washed with distilled water and 
neutralized by dilute Hydrochloric. The 
sample  was  dried in the oven for half an 
hour and  was mixed with 1(N) phosphoric 
acid and refluxed  for 10 hrs, filtered. The 
residue was heated at a temperature of 
800oC for 2 h, subsequently temperature 
1100oC was raised and it was heated at  for 
1 h and lastly at 1200o C for 1h , cooled and 
then dissolved in water.    100ml 0.3 (N) 
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phosphoric acid was added to the solution 
and  the mixture was l was mixed with 1L of 
distilled water in a  control manner with 
continuous stirring in rotation 100r.p.m at pH 
7 till gelatinous precipitation  was obtained. 
Gelatinous precipitation treated with 
ammonium hydrogen  phosphate at 800o C 
for 1  hr . The resultant product was 
subjected to analysis to confirm the structure 
of HA. 
AAS was carried out  using Perkin Elmer  
model for the chemical analysis of Na and 
Mg .The XRD studies were carried out  by  
diffraction Spectroscopy (Philips PW-1730) 
provided with a proportional counter PW- 
1050/70 z Goniometer, PW- 1710 electronic 
filter  and obtained spectrum matched with 
the standard sample.  
FT-IR  spectra were obtained at 4000 to 400 
cm-1  with a Shimazdu model 8000 FT-IR 
system. A chemical analysis of the HA 
compound derived from coral was conducted 
to determine its chemical composition. The 
complexmetric assays were followed for 
calcium [10] and phosphomolybdate 
methods [10] followed for estimination of 
phosphate. Ca/ P ratio at percentage of 
weight basis were  calculated and compared 
with the standard HA. The powder 
morphology and microstructure were 
determined by using SEM Cytotoxicity tested 
in human blood. Lymphocytes were isolated 
from fresh heparinzed venous blood [11 ]. 
Breifly, blood was diluted with equal volume 
of HBSS (pH7.4) plus 10 mM HEPES. The 
sample was then layered on HEPES and 
centrifuged at 4000X g for 30 min at 180 C . 
Lymphocytes were removed from the 
aqueous Ficoll interface and washed three 
times with HBSS. Viability of the cells was 
found to be more than 95% as determined by 
trypan blue dye exclusion methods (TBDE)[ 
12]. Cells were washed in HBSS and treated 
with equal volumes of trypan blue (6.2mM) 
and NaCl  (0.8mM) and gently mixed . After 
2 min , cells were counted under inverted 
microscope (Olympus , Japan) using 
hemocytometer.  The percentage of cells 
excluding dye was calculated immediately 
after washing. The cells suspension were 
diluted to a final density of 1X 10 6 cells/ml of 
HBSS, contains 15mM HEPES, 5% FBS , 
Penicillin (100 U/ml) and Streptomycin (100 
µg/ml). Aseptic techniques were used 
throughout the preparation of the 
lymphocytes. Positive control of cytotoxicity 
measured in compared  with sulfur mustered 
[SM] at concentration of 300 mM after 6h 
incubation (2ml/well) in  24 well plates (Nunc, 
Denmark) maintained at 370C in humidified 
atmosphere rich in 5% CO2 +95% air. The 
cell viability were  measured by TBDE and 
mitochondrial integrity levels measured by 
MTT assay [13 ] 
Statistics 
Statistical analysis of data were  performed 
with student’s - test. The level of significance 
was p<0.05. 
Results and Discussion 
 
Fig: 1  XRD pattern synthesized HA from coral  
The strongest guest peaks in the XRD 
pattern (Fig 1)  were characteristic of pure 
HA and closely matched with the JCPDS file 
No.09 – 432  of calcium hydroxyaptite.The 
XRD pattern indicates the absence of β-TCP 
phase. Size of the crystallites responsible for 
Bragg reflection of the (002) and (003) 
planes determined using Sherrer [14 
].relationship was found to be 68nm and 
69nm, respectively  
The SEM studies (Fig 2a and 2b)   carried 
out at magnification 400K .The standard of 
HA mean length of particle was 6.88 µm and 
mean diameter 2.56 µm whereas  mean 
length of   synthetic HA  particle was 7.54 µm 
and mean diameter was 2.98µm . Both 
powders displayed significant level of 
agglomeration. 
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Fig 2a: SEM of Standard HA 
 
Fig 2b: SEM of synthesized HA 
 
Fig.3 FT-IR   spectra at room temperature     
FT-IR spectra at room   temperature showed 
the  broad    peak around 3250cm-1 to 3600 
cm-1 ( Fig 3) at room temp for the sample at 
room temp corresponds to the adsorbed 
water [ 15  ].   The absorption bands at 200, 
1800 spectra attributed to the PO 42- ion. 
The Ca/P ratios of  synthesized samples 
were found to be 1.60. Mg 0.30%, Si0.30% 
and Na 0.07% was fomd to be by AAS 
analysis. 
The biocompatibility of synthetic HA  was 
found to be excellent.The similar observation 
reported by  Jarcho et al, 1981[16] and 
Damein and Parsons, 1991[17] . Almost 50 
% cell death was caused by SM , whereas 
no significant cell death was caused by HA. 
There is no significant decrease of cell 
viability and mitochondrial Succinate 
Dehydrogenase activity (MTT assay ) by HA 
treated group . Further study remains, 
however , to elucidate the molecular 
mechanism of the actions of HA molecular 
level.  
Table 1 : Shows the cell viability determined by TBD 
after 6h of SM and HA exposure 
Where *indicate significant differences from the control 
(p<0.05) 
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